Atrophic age-related macular degeneration (AMD) is the most common form of AMD accounting for 14 90% of patients. During atrophic AMD the waste/exchange pathway between the blood supply 15 (choroid) and the retinal pigment epithelium (RPE) is compromised. This results in atrophy and death 16 of the RPE cells and subsequently the photoreceptors leading to central blindness. Although the 17 mechanisms behind AMD are unknown, the growth of fatty deposits known as drusen, have been 18 shown to play a role in the disease. There is currently no treatment or cure for atrophic AMD. Much 19 research focuses on developing a synthetic substrate in order to transplant healthy cells to the native 20 Bruch's membrane (BM), however, the diseased native BM and related structures still leave the 21 potential for transplanted cells to succumb to disease. In this work we electrospun poly(ethylene 22 terephthalate) (PET) to fabricate a nanofibrous cytocompatible synthetic BM. The apical surface of 23 the membrane was cultured with ARPE-19 cells and the basal surface was decorated with poly(lactic 24 acid-co-glycolic acid) (PLGA) or poly(glycolic acid) (PGA) degradable nanoparticles by 25 electrospraying. The membrane exhibited hydrophilicity, high tensile strength and structurally 26 resembled the native BM. ARPE-19 cells were able to form a monolayer on the surface of the 27 membrane and no cell invasion into the membrane was seen. The presence of both PLGA and PGA 28 nanoparticles increased ARPE-19 cell metabolism but had no effect on cell viability. There was a 29 decrease in pH of ARPE-19 cell culture media 7 days following culturing with the PLGA nanoparticles 30 but this change was eliminated by 2 weeks; PGA nanoparticles had no effect on cell culture media pH.
For long-term culture, the membrane was fabricated as aforementioned and then mounted onto a 135 grounded water bath as described. Nanoparticles were sprayed onto the membrane using the described 136 parameters followed by cutting and mounting into Scaffdex with the nanoparticle decorated side 137 orientated to be the basal side. Cells were seeded onto the apical side and cultured as mentioned above.
138
Histology 139 Cell cultured membranes were fixed in 10% NBF for 15 minutes and processed for histological staining 140 with Leica TP1020. Following processing, tissues were embedded for sectioning in paraffin wax and 141 stained with H&E using standard protocol. (n = 4). 143 Cells were fixed in 1.5% Glutaraldehyde (Fluka) for 30 minutes at 4 o C and dehydrated with graded 144 ethanol; 2 x 3 min 50%, 2 x 3 min 70%, 2 x 3 min at 90%, 2 x 5 min at 100%. Hexamethyldisilane 145 (HMDS, Merck) was added for 2 x 5 mins and left overnight to evaporate. Samples were mounted on 146 a carbon tab on an aluminium stub, gold sputter coated (Quorum) and imaged using SEM (Quanta 147 FEG250 ESEM) with EHT of 5kV. (n = 3).
142

Preparation of cells for SEM
148
Immunofluorescence staining 149 Cell cultured membranes were harvested after 1 or 3 months of culture, washed with DPBS and fixed 150 in 10% NBF for 15 minutes. Cells were permeabilised with 1% Triton-X for 10 minutes, blocked with 151 10% goat serum for 30 minutes and incubated with primary antibodies (table 1) overnight at 4 o C. The 152 following day, cells were incubated with the appropriate secondary antibody for 1 hour, followed by 153 DAPI staining, and membrane placed on glass slides and mounted to coverslips with Vectorshield 154 (Vectorlabs). Slides were viewed using the Zeiss ImagerM1 microscope. (n = 3).
155
Resazurin Assay
157
Resazurin solution (5mg resazurin salt in 40mL Dulbecco's phosphate buffered saline) (DPBS) (PAA 158 laboratories), was added to each sample (100µl/ml) and returned to the incubator for 4 hours. A 100μl 159 aliquot of media was taken from each sample and transferred into a black bottomed 96-well plate.
Fluorescence was measured at 530-510nm excitation and 590nm emission using a fluorescence reader 161 (FLUOstar OPTIMA, BMG LABTECH). (n = 4).
163
Barrier assay 164 Scaffdex mounted membranes, with or without cells, were placed in 12 well plates with DPBS on the Three pH measurements were taken from each well using a digital pH meter (Mettler-Toledo). (n = 6). Data are presented as mean (+/-standard error) with n values noted within the text. Analysis was 192 undertaken using GraphPad Prism software using t-tests or one-way ANOVA followed by the 193 appropriate post-test noted within the text. Significance was p<0.05. compared to positive control in the initial first week of culture, thereafter, the metabolism was not 250 significantly different to the positive control (figure 8). This may have been due to cells not adhering 251 as quickly due to the porosity of the membrane, as this difference in metabolism was overcome by 2 252 weeks. These data are in contrast to previous studies by our group that have shown RPE cells had 253 increased metabolism when plated on an electrospun PET membrane (Haneef and Downes 2015), 254 however, the membrane formed in the previous study was electrospun for 1 hour and had thinner fibres, 255 giving the membrane a different morphology. Current results show that ARPE-19 cells were able to 256 form a monolayer, express proteins and exhibit microvilli phenotypical to the RPE cells, after long-257 term culture on the current electrospun membrane.
258
To determine the permeability of the membrane a barrier assay was carried out on acellular membranes 259 and on membranes cultured with ARPE-19 cells for 1 month, as this was when a monolayer had 260 formed. The barrier assay on acellular membranes showed FITC was able to passively diffuse through 261 the membrane in a time dependent manner, taking 80 minutes for maximum signal to be detected 262 (figure 9A). Cell cultured membranes showed the transport of FITC had increased with fluorescence 263 plateauing within the first 10 minutes of culture, suggesting the monolayer of cells were actively 264 transporting the FITC across the membrane and functioning correctly (figure 9B). These data showed 265 that cells plated on the material did not affect the permeability of the membrane and shows it has the 266 appropriate properties to act as an artificial BM. The nanoparticles did not affect ARPE-19 cell viability or morphology when compared with the when encapsulating biologically active moieties to ensure their activity is not compromised. We have 332 begun screening solvents for this purpose using enzyme activity agar assays (figure S4, supplementary 333 data). Further work will then move towards using moieties such as L4-F, to target drusen. Table 1 . Primary antibody stains and the companies from where they were bought with corresponding 415 catalogue numbers. 
334
Figure Legends
